Introduction
That an amputated limb which has long since disintegrated should be appreciated in the consciousness of its former owner and even give rise to severe symptoms is, at first sight,, a concept so strange that it is hardly surprising that for many years the phantom limb phenomenon was largely ignored in the medical literature and, even now, does not receive the wide recognition which it deserves. No less to the patient than to the observer, the idea appears absurd and therefore, in response to casual questioning during routine inspection of the stump, the patient is liable to reply that all is well, preserving silence on the matter of his symptoms for fear of appearing ridiculous. Yet in reply to direct and sympathetic questioning in privacy, rather than in the hurlyburly of an out-patient clinic, almost all of these people will freely admit to symptoms of varying severity. They do so with considerable and obvious relief that the experiences which they had perhaps regarded as imaginary or neurotic, should be accorded the same status and reality as symptoms arising from any other disease process.
The pattern of these subjective phenomena is remarkably constant, and must have been experienced since the days when amputation was first successfully performed. In primitive communities phantom pain following amputation has been accepted at face value as a reality. When the 'wound ' which occasioned the original loss of the limb continued to be ' painful,' or if, the ' limb' were felt in an uncomfortable position, the lost member was disinterred, rearranged in a more comfortable position, and the wound dressed with suitable medicaments. Nelson remained conscious of his fingers after the loss of the arm and maintained that this proved the existence ofhis soul.
During the age of igth century materialism, when reality was accorded only with reluctance to that which was demonstrable, it was perhaps inevitable that these phenomena should receive scant attention. The growth of modern psychiatry has laid more stress on that which is neither visible nor appreciable by the ordinary senses and it became equally inevitable that the phantom limb should be explained as a product of disturbed psychological function, and the distressing symptoms following amputation are believed by many to represent an obsessional neurosis. So many of the occurrences of everyday life and medicine can be explained with such facility in terms of present day psychiatry that it becomes pitifully easy to fall into the error of attributing to disturbances of the psyche, any symptoms for which no organic factor is readily demonstrable. (Leriche, 1940; Livingstone, 1943) , and both vasodilatation and vasoconstriction have been incriminated. Yet in cases of causalgia no particular vascular change can 'be constantly demonstrated, save a general increase in the blood flow to the affected limb (Leriche and Fontaine, 1929) '(2) The spasmodic pain seems to originate at -various sites, most commonly the medial side of the big toe, the ball of the foot, the malleoli. The pain is sometimes severe enough to make me jump or wake me out of sleep. Again there are two elements, a deep pain felt in the bone and fairly constant for about five to six seconds. The other is more superficial and severe, coming in short sharp bursts like machine gun fire, the first twinge being the worst, the others diminishing in intensity and the whole episode lasting only three group.bmj.com on September 29, 2017 -Published by http://pmj.bmj.com/ Downloaded from to five seconds, during which the stump sometimes jerks spontaneously.
' These pains, once they start, continue spasmodically for some time, varying from days to hours. I can find no relation to fatigue, exercise or weather variations, and they have altered little in frequency or severity since convalescence, coming on once every four to five weeks. ' No treatment has been employed save analgesics such as codeine, which has only a slight effect. Patient Four. Civil engineer, aged 47 In I943 he was involved in a railway accident in the Middle East, being pinned under the wreckage for six hours und.er particularly distressing circumstances, and receiving compound fractures of both tibiae and fibulae. It was nearly 24 hours before he reached hospital, seriously shocked but never having lost consciousness. After conservative operations on both legs he made a good recovery and was able to deal with some business. Knowing that severe psychical symptoms might follow such an ordeal if the memory were repressed, he deliberately and repeatedly went through all the details of the episode in his mind and has never had any psychological symptoms such as nightmares or phobias from the accident. A fortnight after the accident amputation of the right leg at the junction of the upper and middle thirds was necessary,'but the left leg continued to heal satisfactorily. Within 24 hours of the operation, the sensation arose that the leg was still present, painless and outstretched in the bed before him. To convince himself that the leg was absent he repeatedly hit the bedclothes just ahead of the stump. Within two months of the accident he was fit enough to be flown to convalescence in South Africa, where although the left leg was still in plaster he got about and led a very active life mentally.
To this day he is still constantly awre of the presence of the ' phantom,' which is of normal size and shape corresponding roughly with the variable position of the artificial limb. Practically' from the first pains have been felt in the foot but nowhere else. They are likened to severe pins and needles, coming in five second bursts. Originally fairly frequent, these episodes now occur only about two or three times daily. They may be brought on by strong exertion of. the stump, warmth, jarring or allowing the socket of the, artificial limb to press firmly against the back of the stump. They may be accompanied by spasmodic jerking of the stump or this type of uncontrollable movement may occur alone.
On several occasions the stump has been injured in falls'during the course of his arduous outdoor occupation. Pain so caused has always been felt locally and never referred to the phantom.
Patient Five
Business executive, born i892, left Cambridge with a good record to serve in the first world war, receiving injuries in I9I6 which necessitated a mid-thigh amputation of the right leg. His memory of these earlier events is not to be trusted, but probably phantom sensations began about a fortnight after amputation, to be followed shortly afterwards by definite severe pain in the foot and, to a lesser externt, the knee. From then there followed a dismal tale interspersed by various operations for remodelling of the stump and successive neurectomies, all producing relief for a short time only. His intellectual deterioration was marked and like so many sufferers from prolonged pain he developed mild paranoic traits. He saw all too clearly the many faults of society and overlooked its virtues. He quarrelled with wife and family and recently died, a lonely and embittered man.
Discussion
From consideration of the stories told by other amputees, it is believed that these case histories are entirely typical, differing only in the peculiar circumstances which facilitated the taking of a clearer and fuller account of their symptoms than can be obtained from the ordinary patient.
In case one, a major amputation of the arm, causalgic pains appear to have been fairly severe at one time yet, with the ' shrinkage ' of the phantom they have become only a minor source of annoyance. Until this man was directly questioned in 1948 he had never before confided his story to any medical attendant-' he did not expect a doctor to treat a ghost.' His morale was excellent, his temperament stable and his outlook balanced. He 
